The primary aims of this paper are to review the concept of social capital and related constructs and to provide a brief guide to their operationalization and measurement. We focus on four existing constructs: collective ecacy, psychological sense of community, neighborhood cohesion and community competence. Each of these constructs taps into slightly dierent, yet overlapping, aspects of social capital. The existence of several instruments to measure each of these constructs calls for further study into their use as measures of social capital. Despite dierences in the approach to measurement, there is general agreement that community characteristics, such as social capital, should be distinguished from individual characteristics and measured at the community level. #
Introduction
Researchers are increasingly interested in studying the eects of the social environment on health (Marmot, 1998) . Recent examples of studies in which researchers have attempted to establish aspects of the social environment as determinants of health include: the eects of income inequality on mortality (Kaplan et al., 1996; Kennedy et al., 1996; Wilkinson, 1996) ; the links between residential segregation and black infant mortality (LaVeist, 1993; Polednak, 1997) ; and the impact of neighborhood deprivation on coronary risk factors (Diez-Roux et al., 1997) , low birthweight (Roberts, 1997) , homicide (Shihadeh and Flynn, 1996) , morbidity (Robert, 1998) as well as all-cause mortality (Haan et al., 1987; LeClere et al., 1997) . The emphasis on the characteristics of places in these studies is in marked contrast to much of contemporary epidemiological practice, which tends to focus almost exclusively on the individuals who live in them and their risk behaviors (Macintyre et al., 1993) . However, even with the growing interest in examining the relationship of the social environment to health, there remains the challenging task of identifying which ecologic characteristics of communities and societies that matter for population health status.
One characteristic that has generated considerable attention is the concept of`social capital'. The concept of social capital originated in the ®elds of sociology and political science to explain how citizens within certain communities cooperate with each other to overcome the dilemmas of collective action, but recently public health researchers have turned to the notion of social capital to explain heterogeneities in population health status across geographic areas Kawachi et al., 1997a) . Indeed the rel-evance of`social capital' to public health has deep historical roots. Just over a hundred years ago, Emile Durkheim demonstrated that social integration was inversely related to the suicide rate in societies (Durkheim, 1897 (Durkheim, (1951 . Since Durkheim, there have been a variety of attempts to conceptualize and measure societal characteristics such as social integration, social cohesion and most recently, social capital.
The aims of the present paper are: to provide a brief overview of the concept of social capital, to review the theory and approaches to measuring constructs apparently related to social capital; and to point out directions for further research.
We focus our review on four existing constructs: collective ecacy, psychological sense of community, neighborhood cohesion and community competence. Each of these existing constructs seem to capture some fundamental aspect of social capital. We discuss each of these constructs in terms of their measurement and their relationship to social capital.
Social capital: overview and de®nition
Social capital, as de®ned by its principal theorists (Coleman, 1990; Putnam, 1993a,b) , consists of those features of social organization Ð such as networks of secondary associations, high levels of interpersonal trust and norms of mutual aid and reciprocity Ð which act as resources for individuals and facilitate collective action. For example, a community rich in stocks of social capital is supposedly more likely to possess eective civic institutions and, hence, to prosper (Putnam, 1993a) and more likely to be eective in maintaining law and order (Hagan et al., 1995; Sampson, 1996) . According to Robert Putnam, a political scientist whose seminal book Making Democracy Work (1993a) stimulated much of the recent enthusiasm for this concept, the level of social capital in society can be measured by indicators such as the density of membership in voluntary associations of all kinds, the extent of interpersonal trust between citizens, and their perceptions of the availability of mutual aid (Putnam, 1993b (Putnam, , 1995 . Although several other de®-nitions of social capital exist (Loury, 1992; Bordieu and Wacquant, 1992) , which dier slightly from Putnam's, there is enough consensus to draw some important generalizations about the nature of social capital. The most important of these is that social capital is a collective dimension of society external to the individual. Social capital is a feature of the social structure, not of the individual actors within the social structure; it is an ecologic characteristic. In this way, social capital can be distinguished from the concepts of social networks and support, which are attributes of individuals.
Social capital and public health
The relationship of social capital to population health was examined recently in an ecologic analysis based on state-level mortality rates within the United States (Kawachi et al., 1997b) . The indicators of social capital (adapted from the work of Putnam) were obtained from the General Social Surveys conducted by the National Opinion Research Center. The indicators of social capital were measured by responses to several survey questions. The survey asked respondents about their membership in a wide variety of voluntary associations, including church groups, sports groups, hobby groups, fraternal organizations, labor unions and so on. Individual responses to these questions were aggregated up to the state level to create an indicator of per capita membership in voluntary groups. Respondents in each state were also asked whether they thought``Most people can be trusted Ð or you can't be too careful in dealing with people'' (an indicator of interpersonal trust) as well as whether they agreed with the question``Most of the time people try to be helpful Ð or are they mostly looking out for themselves?'' (an indicator of perceived norms of reciprocity). Thirty-nine states were covered by the sampling frame of the survey. After adjusting for potential sampling bias in the surveys, wide variations were observed between states in their stocks of social capital as measured by the above questions. For example, less than 10% of those surveyed in North Dakota believed that``most people can't be trusted'', compared to more than 40% in Louisiana.
The indicators of social capital were strongly correlated with each other: civic mistrust with group membership (r=À0.65); mistrust with perceived lack of reciprocity (r = 0.81); and group membership to lack of reciprocity (r=À0.54) (all correlations, P < 0.05). Each indicator of social capital was also strikingly correlated with state mortality rates, e.g., the level of mistrust in each state was strongly inversely correlated with age-adjusted all-cause mortality rates (r = 0.79, p < 0.0001) (Fig. 1) .
In regression analyses adjusted for household poverty rates, a 1% increment in the level of mistrust was associated with an increase in total mortality rate of 4.5 deaths per 100,000 (P < 0.0001). Variations in the level of trust explained 58% of the variance in total mortality across states. Lower levels of trust were also associated with higher rates of most major causes of death, including coronary heart disease, malignant neoplasms, stroke, unintentional injury and infant mortality. If these associations are causal, then it was estimated that a increase in level of trust by one standard deviation, or 10%, would be associated with about a 9% lower level of overall mortality. The two other indicators of social capital, group membership and perceived lack of reciprocity, were similarly correlated with age-adjusted mortality rates (r=À0.49, and 0.71, respectively; p < 0.0001).
In addition to social capital's relationship to state mortality rates, social capital is strongly inversely correlated with rates of violent crime (Wilkinson et al., 1998, in press) . The lower the level of social capital, the higher the rate of violent crime, including homicide, aggravated assault and burglary. Criminologists have theorized for some time that low social capital is associated with higher delinquency and violent crime. According to social disorganization theory (Sampson, 1988; Sampson and Groves, 1989; Sampson, 1996) , the ability of a neighborhood to control crime depends upon levels of informal social control, e.g., the monitoring of spontaneous play groups among children, or a willingness to intervene to prevent acts such as truancy and vandalism. In turn, the willingness of local residents to intervene on behalf of the common good depends on conditions of mutual trust and solidarity (social cohesion) among neighbors.
These studies linking social capital and community well-being (low crime and mortality rates), although few in number, indicate the potential importance of this construct for public health. On the other hand, the loose de®nition of social capital leaves ample room for further re®nement of both theory and dierent measurement approaches. In the remainder of this review, we describe four alternative community-level constructs that overlap to varying extents with the notion of social capital. These constructs are collective ecacy, psychological sense of community, neighborhood cohesion and community competence.
Collective ecacy
Based on the work of Bandura (1986), social psychologists have de®ned collective ecacy in several ways with all de®nitions sharing the notion that group members believe in the overall ability of the collective to act eectively. Collective ecacy has been de®ned as``a sense of collective competence shared among individuals when allocating, coordinating and integrating their resources in a successful concerted response to speci®c situational demands'' (Zaccaro et al., 1995, p. 309) . Like individual self-ecacy, collective ecacy is situational, not universal. Sampson et al. (1997) proposed that the dierential ability of neighborhoods to realize the common values of residents and maintain public order is a determinant of neighborhood variation in violence. They developed a measure of`collective ecacy', which is de®ned as social cohesion among neighbors combined with their willingness to intervene on behalf of the common good. Their scale of`collective ecacy' represents a combination of two separate subscales:`social cohesion' and`informal social control'.`Social cohesion' is comprised of ®ve items, asking respondents how strongly they agreed (on a 5-point Likert scale) that:`p eople in this neighborhood can be trusted'';``this is a close-knit neighborhood'';``people around here are willing to help their neighbors'';``people in this neighborhood generally don't get along with each other''; and``people in this neighborhood do not share the same values'' (the last two statements were reverse coded). In other words, the`social cohesion' subscale tapped several elements (trust, norms of reciprocity) that resonate with the notion of social capital.
The`informal social control' subscale, by contrast, is much more rooted in criminology. Respondents were asked about the likelihood (on a 5-point Likert scale) that their neighbors could be counted on to intervene in the following situations: children were skipping school and hanging out on a street corner; children spray-painting grati on a local building; children showing disrespect to an adult; a ®ght breaking out in front of their house; and the ®re station closest to their home being threatened with budget cuts.
The scales were developed on a 1995 survey of 8783 residents residing in 343 neighborhoods of Chicago, IL. Importantly, individual responses to the survey were aggregated to the neighborhood level (equivalent in area to 2±3 census tracts), and analyzed as an ecologic, not an individual, characteristic. The`social cohesion' and`informal social control' subscales turned out to be strongly correlated across neighborhoods (r = 0.8, P < 0.001), hence they were combined to form a single scale of`collective ecacy'. Evidence for the internal consistency reliability of these subscales was provided from an earlier pilot study (Barnes et al., 1997) . The alpha coecients for the pilot versions of the`social cohesion' and`informal social control' subscales were 0.89 and 0.82, respectively. Consistent with the theory of social capital, the measure of`collective ecacy' was signi®cantly correlated with voluntary group participation (r = 0.45; p < 0.01), as well as to neighborhood services (r = 0.21).
The predictive ability of the`collective ecacy' scale was examined in a cross-sectional multilevel analysis of crime in the 343 neighborhoods of Chicago enrolled in the Project on Human Development in Chicago Neighborhoods. After controlling for individual-level sociodemographic characteristics, neighborhood collective ecacy showed a strong inverse association with measures of perceived neighborhood violence, violent victimization and homicide events. For example, a 2 standard deviation elevation in neighborhood collective ecacy was associated with a 39.7% reduction in the expected homicide rate .
Psychological sense of community
Turning to the ®eld of community psychology, at least 30 separate studies have been published since the 1970s on the concept of``psychological sense of community'' (Hill, 1996) . Originally formulated by Sarason (1974) , the construct was later re®ned by MacMillan and Chavis (1986) to include four separate dimensions: membership (the sense of feeling part of a group); in¯u-ence (a bidirectional concept that refers to the sense that the individual matters to the group, and that the group can in¯uence its members, thereby creating cohesiveness through community norms); integration (the sense that members' needs will be met by the resources received through their membership in the group); and shared emotional connection (the sense of shared history in the community). Selected examples of existing instruments, along with evidence on their reliability and validity, are shown in Table 1 .
From Table 1 , it is clear that the existing measures of``psychological sense of community'' include several individual items that tap into the same indicators of a community's stock of social capital as de®ned by Putnam (1993a,b) . For example, questions regarding involvement/participation of residents in churches or local neighborhood associations; whether community leaders can be trusted; whether people in the neighborhood are sociable; and whether people can depend on each other for help. All these items could be considered to tap aspects of a community's stock of social capital.
Despite the considerable progress that community psychologists have made toward measuring sense of community, a recent review concluded that (Hill, 1996, p. 431 
The development of a standardized, operational de®nition of the construct has eluded researchers. At least ®ve measures of the construct have been developed, and there is still a lack of agreement as to what speci®c dimensions make up psychological sense of community.
Notwithstanding dierences in the approach to measurement across instruments, there is some consensus that``psychological sense of community'' refers to a collective characteristic, not to individual relationships and behaviors; and that, being an aggregate variable, it is most usefully measured and studied at the community level (Hill, 1996) . For example Pretty et al. (1994 Pretty et al. ( , 1996 hypothesized that although`sense of community' is related to individual-level social support and Pretty et al. (1994) quoted an adolescent in their study who stated he would feel much more comfortable asking for help from a stranger who lived on his block than he would approaching a stranger on any other block. This was true even though the adolescent had not met most of his neighbors. The concept of social capital, like`sense of community', applies to communities in both the geographic and relational sense, and should be considered distinct from individual characteristics. For example, a particular individual may be mistrustful of others (scoring high on a personality scale such as the Cook±Medley Hostility inventory), but his/her experience of community is also likely to depend on the extent of trust among others around them. In other words, whether or not the community to which the individual belongs is socially cohesive depends to a large extent on the behaviors of others. Identical individuals might therefore experience quite divergent health outcomes depending on the characteristics of the social environment in which they grow up and live. Proof of the existence of such`contextual eects' on health outcomes is the ultimate challenge confronting those who investigate the social environment.
Neighboring and neighborhood cohesion
A related concept to`sense of community' is that of neighboring' and`neighborhood cohesion'. There is some debate about the importance of neighbors in a time when the de®nition of community is less depended on geographical boundaries and when many of the social relationships people engage in occur outside their residential neighborhood (Unger and Wandersman, 1985) . Be that as it may, the measurement of neighboring is relevant for capturing locally available resources, in the form of aective and instrumental support. Neighboring involves social interactions, by which residents establish social connections that are either personal or at the neighborhood level. Neighborhood social networks frequently come about as a result of the formation of neighborhood organizations or block groups, which in turn serve several functions besides encouraging sociability. In fact, block groups are an example of what Coleman (1988) referred to as`appropriable social organizations', which are themselves a form of social capital. For example, Coleman described a resident's organization in an urban housing project, which initially formed for the purpose of pressuring builders to ®x various problems (leaks, crumbling sidewalks, etc). After the problems were solved, the organization remained as available social capital to improve the quality of life for residents. The general point is that an organization, once brought into existence for one set of purposes can also be appropriated for other uses, thus constituting a form of social capital. Selected instruments for measuring neighboring and neighborhood cohesion are shown on Table 2 . In addition to tapping neighborhood networks and casual interaction with neighbors, existing instruments also attempt to directly measure the availability of instrumental and emotional social support within the neighborhood. This approach captures the public goods aspect of social capital, i.e., the notion that resources are potentially available to all members within the social structure, not just those who`invest' in maintaining social relationships.
The important aspect about the measurement of neighborhood social support is that it is an aggregate, community-level characteristic, not an individual-level measure. In other words, individual responses to an instrument such as Buckner's Neighborhood Cohesion Index (1988) are aggregated up to the level of the community in order to derive an overall neighborhood cohesion score. As Buckner (1988) Unger and Wandersman (1985) . The cognitive component of neighboring described in Unger and Wandersman (1985) is not shown because no studies measured this component.
(a mean) which is used to infer a neighborhoodlevel attribute F F F if these individual-level scores are aggregated and averaged the resultant mean score (an aggregate individual-level variable) is said to form a measure of the cohesiveness of that collective of neighborhood residents.
This method for measuring`cohesion' follows traditional methods employed by social psychologists, which often use a mean score from aggregated individual-level data to quantify some collective attribute. Buckner's neighborhood-level analysis (n = 3) found that using the mean value scores did distinguish between neighborhood cohesion levels in the predicted order (Buckner, 1988) .
Community competence
Turning ®nally to the ®eld of health promotion, the concept of`community competence' has potential overlap with social capital. Community competence can be thought of as the problem solving ability of a community that arises through collective eort. According to its principal theorist, Cottrell, it is a distinctly group phenomenon. Cotrell (1976) proposed eight essential preconditions of a competent community (Table 3) . Among the conditions that are particularly relevant to social capital are: commitment to the community (e.g., whether residents volunteer for community activities); participation (whether residents belong to civic clubs, fraternal organizations and church); and community social support, a dimension added by Eng and Parker (1994) . The remaining dimensions tap predominantly into the stock of political skills (or political ecacy) that are available within the community. These dimensions include: articulateness; management of relations with larger society; and the machinery for facilitating participant interaction and decision making. The latter dimensions re¯ect the practical interest of health promotion and health education experts in assisting communities to mobilize resources to implement social change.
Interestingly, theorists of social capital would view political ecacy as a consequence of social capital. For example, Verba et al. (1995) have put forward thè civic voluntarism model' to explain patterns of political participation. According to this model, political skills within the community are developed as a by-product of civic engagement in secondary associations. Thus (Verba et al., 1995, p. 40 
Political activity is embedded in the nonpolitical institutions of civil society F F F Undertaking activities that themselves have nothing to do with politics Ð for example, running the PTA fund drive or managing the soup kitchen Ð can develop organizational and communications skills that are transferable to politics. In addition, these nonpolitical institutions can act as the locus of attempts at political recruitment.
In other words, the measurement of`community competence' seems to combine the outcome (political ecacy) with its predictor (social capital). As with the concept of`sense of community', a review of existing measures of community competence concluded that: the lack of a clear operational de®nition of community competence has resulted in an inconsistent array of indices F F F The concept itself is still too abstract, requiring more grounded theory building through discovery in the ®eld' (Eng and Parker, 1994, p. 204) .
Discussion
Having reviewed the concept of social capital and potentially related measures, what concluding comments can be made? First, we have at present no single de®nition of social capital, just as there are no single de®nitions of the other community-level concepts reviewed. Instead, the dierent instruments tap slightly dierent Ð but also substantially overlapping Ð characteristics of social relations at the community level, including civic participation in voluntary associations, norms of mutual aid and reciprocity, as well as levels of interpersonal trust. The availability of several instruments calls for a study in which all of them are simultaneously administered, and the extent of shared variance examined.
Despite dierences in the approach to measurement, a strong and consistent theme emerging from this review is the almost universal agreement that community characteristics ought to be distinguished from individual characteristics, and measured at the community level. On the other hand, much work remains to be carried out to determine the most valid ways to go about measuring collective attributes. To date, investigators have used the social survey approach (with individual responses aggregated up to the community level). However, alternative approaches Ð such as systematic social observation, or using intrinsic measures of community characteristics Ð may yield additional insights into the processes of social cohesion. Bỳ intrinsic' measures, we mean the measurement of community characteristics that do not rely on aggregating the responses of individuals. Creative examples of such intrinsic measures might include directly observable features of a community, such as the extent to which neighborhood sidewalks are cleared after a snow storm (an indicator of reciprocity), or whether local gas Eng and Parker (1994) .
stations demand prepayment before motorists can ®ll their tanks (an indicator of trust). The issue of measurement raises an additional issue: what is the relevant unit of aggregation? As with any ecological characteristic, there are several possible choices for aggregating information on social capital. It makes sense to measure social capital within neighborhoods, or at the level of states, or even whole countries. There is every reason to believe that social capital at each of these levels can exert an in¯uence on population health. But the processes determining the causes and consequences of social capital may be quite dierent at various levels of aggregation. For example, at the level of the local community, social capital depends much more on the day-to-day interactions between neighbors than on distal social policies. In contrast, the level of social capital at the state or country level is more likely to re¯ect the in¯uence of culture, social and economic policies and other macrosocial forces. More theoretical and empirical work is needed to clarify these dierences.
In summary, despite the promise suggested by the title of this paper, more questions have been raised than answered. For example, is there added value in talking about`social capital', over and above the existing notions of social relations and community cohesion? Does social capital merely represent`old wine in new bottles'? At the present time, insucient theoretical and empirical work has been carried out to oer a de®nitive guide to the measurement of social capital. Still, a variety of evidence from dierent disciplines has linked elements of social capital to collective outcomes ranging from crime prevention, civic institutional performance, to population longevity. The potential sweep of this concept in explaining such diverse outcomes is sucient by itself to justify further explorations in this area.
